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. Bars of soap from park hotels, gathered for recycling. Jim Peaco/NPS

The Good, the Bad, and the
Unglamorous

Environmental historians have
chronicled centuries of evolution in our
attitudes toward nature. Practically
every viewpoint that now exists has
existed for centuries, but there has been
big changes in balance. For example, a
century ago, only a few people would
have found anything good to say about
wolves; now the wolf is among the most
popular (not to say fashicnable) of wild
animals, star of countless prints, T-shirts,
and magazine covers,

Yellowstone exemplifies many of
these changes in attitude. For half a
century, managers attempted to protect
the “good” animal s {(elk, deer, bison,
and other herbivores) from the “bad”
ones (thecarnivores, especially wolves,
mountain lions, and coyotes), Animals

were easy to judge, according to what
they ate; ambivalence in bear manage-
ment over the years must be seen as a
consequence of trying to come to terms
with an omnivore that could either touch
your heartor try toremove it, depending
upon the circumstances.

We still haven’t achieved an egalitar-

ian perspective on all life forms, of

course. It'smuch easier to fund research
on the charismatic megafauna than on
the anonymous rodent, but we have
progressed, and some of that progress is
displayed in this issue.

Michael Foos’s study of Pilobilus
reveals to us a remarkable, near-
oddyssean life cycle lost to our sight
until now. Qur interview with Pete
Feigley of the Conservation Data Cen-

ter shows the extent to which ecological
egalitarianism has become a part of the
public conscience. And the news item
about our garbage habits is as revealing
of how Yellowstone Park works as any-
thing else we could publish.

We dearly love a good brown-eyed
mammal story (such as Bob Crabtree’s),
or a good humanist essay (such as Dan
Flores’s), but all this talk of fecal eco-
systems and waste strearns keeps us on
our toes, and reminds us of how far we
have to go. Until we’ve run articles on
diving beetles, biogenesis, lichen, rare:
and endangered soils, and many other
underappreciated aspects of Yellow-
stone, we haven’t begun to strike areal
balance.
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K. Michael Foos

Pilobolus Ecology

Fungal forests, fecal ecosystems,
and the wild ride of lungworm larvae

by K. Michael Foos

Yellowstone National Park is an area
famous for largeness: large landscapes,
large geysers, large bears, large buffalo,
and large crowds. Even many of the
mushrooms are large, some having caps
that measure more than eight inches
across. But it is also an area of small
things. There are small insects, small
crystals, and some plants so small they
are almost impossible to see.

One of the most intriguing of these
small things is a fungus known as
Pilobolus (pronounced pieslobsolus).
Very few visitors have ever seen if, but
its influence on ecological processes in
Yellowstone is both powerful and com-

. plex. While individual stalks are visible
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with the naked eye (they range from 1

to 10 mm in height), they are hardly.

conspicuous. Even when hundreds or
thousands of these “sporangiophores”
arise close together like a minute forest
of glistening trees, they can only be
seen by careful examination.

Being small does not mean they are
unimportant, however. Pilobolusisone
genus of many fungi that cause the
decomposition of animal wastes, pro-
cessors of the huge quantities of fecal
matter that the park’s famous wildlife
producedaily. All species of Pilobolus
grow on droppings from herbivores,
and all but one are found exclusively
on animal droppings.

Pilobolus is widespread, it has been
identified on all continents. In Yellow-
stone, the fungus is found in forests,
meadows, geyser basins, near devel-
oped areas, and even in campgrounds.
It has been found growing on the drop-
pings of pronghorn, bison, mule deer,
elk, bighorn sheep, and moose.

The life cycle of Pilobolus begins
when an herbivore, such as an elk, def-
ecates and fungal spores within the
dropping begin to grow. The thallus, or
body, of Pilobolus is a filamentous net-
work of thousands of hyphae (like tiny
roots on a tree) that penetrate through-
out the dung. This mass of filaments is
much like bread mold, but it is deep
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Renee Evanoff
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Elk droppings
: W, with Pilobolus

The life cycle of Pilobolus begins when an animal excretes fecal material with spores. These spores utilize nutrients within
the dung while decomposing it. After 4 or 5 days, reproductive structures develop, each topped with a sporangium. Each
sporangium is discharged away from the dung pile, where ungulates are more likely to graze. Other organisms, such as
lungwormlarvae, may be carriedwith eachsporangium. Eventually, apassing elk may consume Pilobolus spores (and lungworm
larvae), which move through the elk's digestive tract and are eventually excreted to begin the cycle again.

within the droppings and does not cover
its surface until the fungus produces the
reproductive structures that begin to
rise from the surface of the dropping a
few days after it hits the ground.
Because herbivores and Pilobolus
have different nutritional needs, it is
possible for both to obtain niitrition
from the same forage or browse. First,
the animal eats the plant and its diges-
tive tract uses the components it can;
then the fungus uses what's left. Elk
and the other large grazers are able to
use nutrients found in forage, but the
fungus cannot. Only when the plant
material has undergone the grazer’s di-
gestive processes is it in a form that the
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fungus can benefit from.

The symbiosis between the fungus
and the herbivore goes even further
than food processing. The dark colora-
tion of animal droppings is important
for this fungus. Pilobolus growsbest at
temperatures ranging from 85 to 95° F
(29.53 to 35° C), well above the typical
ambient temperature in Yellowstone.
But when the sun strikes fresh animal
droppings, their dark coloration allows
them to absorb enough solar energy to
produce the heat-needed to stimulate
Pilobolus to grow.

Pilobolus usually grows hyphae for
four or five days before the fungal mass
is large enough to support reproductive

structures. Then, at night, under the
appropriate temperature, moisture, and
nutritional conditions, just below the
surface of the droppings, specialized
cells among the hyphae develop into
stalks called sporangiopheres. Soon
these sporangiophores can be seen ris-
ing from the surface of the dung like
candles on a birthday cake.
Insomespecies of Pilobolus, thestalk,
or sporangiophore, may be as high as
100 mm (about 4 in.), but species in
Yellowstone are rarely more that 10
mm high (still quite large considering
that the stalk is made of a single cell).
Asthe stalkreaches its maximum height,
a head, or sporangium, develops, con-
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water droplets

_ sporangium

sub-sporangial swelling

taining spores that will eventuaily pro-
duce more Pilobolus.

After the sporangiur develops at the
top of the sporangiophore, the area just
below the sporangium swells until it is
shaped like a lens. Atdawn, sunlightis

 focused through this swelling onto the
growing portion of the sporaniophore,
causing uneven growth that aims the
sporangium toward the sun. Asthe sun
rises, the sporangiophore follows it
across the sky toward its zenith. By
mid- to late-morning, the sporangium
separates from the rest of the sporangial
structure and is violently discharged.

The discharge is caused by increased
cell pressure in the portion of the spo-
rangiophore just below the sporanginm.
When discharged, the sporanginm is
blown away with a great deal of force,
sometimes traveling more than six feet
vertically and eight feet horizontally.
Because the sporangiophore follows the

sun, the head is aimed skyward at the
time of discharge.

The sporangia need to be consumed

by a passing ungulate in order to com-
plete their life cycle, and this is why the
discharge is so important in their life
cycle. Grazing animals do not feed in
the immediate area of fecal piles, and so
Pilobolus could not survive unless its
spores were able to get beyond that
ungrazed area.

Most of the sporangia land on grasses
or other foliage that are the primary

- foods of herbivores; the sporangia are

covered with a sticky material, and

.ahdere to whatever they hit. This shot-

gun mechanism of spore dispersal en-
sures that sporangia will be in a good
position to be eaten by another herbi-
vore. As the herbivore consumes the
plant material and Pilobolus together,
the spores contained within the sporan-
gium begins the same trip through the

K. Michael Foos

Pilobolus spores grow hyphae

" throughout the fecal material. Among

the hyphae, a specialized cell, called a
trophocyst, expands info a single-celled
sporangiophore which support a spo-
rangium containing spores. A swelling
beneath the sporangium bursis, send-
ing the sticky sporangium as much as 8
feet away.

animal’s digestive tract that has been
taken by countless generations of its
ancestors.

The highly mobile herbivore also
contributes to the dispersal of Pilobolus,
traveling fromsitetosite as it spreadsits
fungus-laden droppings across the
landscape. By including a trip through.
an herbivore as a part of its life cycle,
Pilobolus not only gnarantees that its
spores are embedded in the very nutri-
ent source they need to grow, but en-
sures that the spores will be widely
distributed,

There is yet another complex rela-
tionship in this story, one involving
fungus, elk, and a third organism. The
third organisim is a roundworm, and its
presence may help explain a part of a
complex disease cycle in Yellowstone.

Lungworm disease, sometimes called
parasitic bronchitis, is caused by the
roundworm, Dictyocaulus viviparous.
This roundworm has a complex life
cycl€ with several different stages of
growth. As the name of the disease
implies, adult lungwormn inhabit the air
passages (lungs, bronchioles, and tra-
chea) of their host, where they lay their
eggs. As the elk coughs up these eggs
and then swallows them, they begin
their passage through the animal’s di-
gestive tract along with Pilobolus. As
the eggs pass through the elk, they de-
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.. from a single elk

velop through two of three larval stages.
The third larval stage, known as L3
larvae, is the infective stage and devel-
ops in the animal droppings. Under
normal environmental conditions, this
third larval stage develops in four to six

days after leaving the animal—about -

the same development time as Pilobolus.

Also like Pilobolus, L3 larvae are
attracted to sunlight; they move in a
slow writhing motion toward the sun.
Considering that these larvae are only
about 1/3 mm long and move very
slowly, they don’t go very far—rarely
as much as an inch from where they
were dropped with the dung. However,
as the larvae move toward light, they
will crawl up any developing sporan-

giophores they come upon. Under a -

microscope, they weave like miniature
cobras as they attempt to climb the tiny
stalks of developing sporangiophores.

The environment within the sporan-
gium is very good for L3 larvae; the
sporangial wall provides protection from
drying and ultraviolet radiation. This
means that the larvae are nicely pro-
tected until the sporangium is dis-
charged, launching the larvaeintoflight.
Larvae that could normally never move
more than a fraction of an inch get afree
ride of several feet.

When a sporangium adheres to the
foliage it landed on, any larvae in the
sporangial mass stick there as well; ani-
mals eat the foliage and its two tenants,
the sporangia and larvae. The sporangia
20 about their life cycle as described
earlier, and if the grazing animal is
susceptible to lungworm disease, the
larvae will develop into adults within
the lungs and repeat their own cycle
again as well.

While we don’t know how important
Pilobolus is in the disease cycle of
Iungworm disease in elk, its role in the
disease cycle of cattle lungworm dis-
ease has been described in many stud-
ies. From our work in Yellowstone, we
have shown that in every specimen ex-
amined for both organisms from which
L3 larvae have been isolated from elk
droppings, at least one isolate of
Pilobolus is also present. In some
cases, all three species of the fungus
foundin Yellowstonehave beenisolated
infected with
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M = Moose
B = Bison
D =Deer
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S = Bighorn sheep
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Pilobolus fungi have been isolated (collected and grown in the laboratory) from
many areas of Yellowstone Park. Three Pilobolus species have been isolated from
fecal material of six different ungulate species.

Dictyocaulus L3 larvae.

In the 300 years since it was first
scientifically described, nine species of
Pilobolus have been identified. The
three of these species isolated in Yel-
lowstone National Park are Pilobolus
crystallinus, P. kleinii, and P. roridus.
All three species have been repeatedly
isolated from many areas of the park
and from droppings of several different
herbivores. All three of these species
have similar life cycles and appear to
have similar impacts on the environ-
ment. ‘ '

For all the local studies of Pilobolus,
there has never been a systematic study
of the geographic distribution of the
organism. The current work being done
in Yellowstone is part of a systematic
study of the bicgeographical distribu-
tion of Pilobolus and the identification
and characterization of habitats within

which the organism thrives. As we
learn more about where it lives and how
widely it is distributed, we will be able
to identify more clearly its role in the
ecosystem and the relative importance
inits various activities. Whileits rolein
fecal decomposition and in the distribu-
tion of lungworm larvae seem to be well
described, we do not know what other
ecological processes it may participate
in during its extraordinary fravels.

K. Michael Foos is Professor of Biol-
ogy and Chairperson of the Natural
Science and Mathematics Department
at Indiana University East, Richmond,
Indiana. He has been conducting
Pilocbolus studies in Yellowstone for
eight years. o@

Q
@




"Mouth of Beaver Head Canyon," in southwestern Montana, by Henry Elliots, 1871

Spirit of Place and the Value of

In recent years it has become clear to

researchers, administraiors, and the

public that most of the scientific and
resource-management issues facing
Yellowstone National Park are in fact
regional issues. Terms such as ecosys-
tem and bioregion are a daily part of
current dialogues relating to the park,
its care, and its study. All of these
dialogues, whether about geothermal
resources, ungulate migratory paiterns,
fire, endangered species, or any other
issue, have sigrificant humanities com-
ponents that may be difficult fo guantify
but are of great importance.

Dan Flores, an environmental histo-
rian who has focused on regional cul-
tures and their interactions with eco-
logical systems, presented this paper on
December 11, 1992 at the "Humanities
and the Greater Yellowstone Ecosys-
tem" workshop at Montana Stste Uni-
versity. It was so well received, and has
so marny immediate applications to the
issues facing Greater Yellowstone, that
we persuaded him to allow us to reprint
it here. Ed.
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by Dan Flores

“The crucial question of the modern world is,
'How are we to become native to this land.”

Paul Shepard, in Max Oelschaeger, ed., The Wilderness Condition

I moved to Montana six months ago
and find myself, for the third time in my
life, engaged in the process of being
assimilated into alandscape and a place.
As a typically transient American, [
have of course actually lived in more
than three places in my life. Andhad I
been in Laramie or Sheridan, Wyo-
ming, for more than half a year, or
Austin or Sante Fe longer than mere
summers (perhaps more significant, had
1lived outside rather than in those towns)
likelyI would know more country, bones
and soul. As it is, only northwest
Leuisiana ‘round about Shreveport, and
the High Plains canyon country south of
Amarillo, Texas, have so far claimed
me troly and intimately.

In at least one of these places I con-

- sciously went native while an adult, so

that 1 was able to observe the process
and write a book that was, in effect, the
natuoral history of a spirit of place. As
animals whose evolutionary trajectory
kept us intimately awaie of local and
regional landscapes until only the last
few symbolic seconds of our species’

life, we are still hardwired to experience
the sort of landscape energy that
undergirds place. This “spirit of place,”
or “sense of place” as Wallace Stegner
would have it, is not an easy phrase to
define. And yet I think it is a tangible
phenomenon—one that has been no-
ticed and studied for a long time now,
and a phenotmenon whose investigation
may help explain some of the agonizing
the modern American Westis enduoring. -
Let me say first what I do rot mean
when I use the phrase “spirit of place.”
“Spirit” as I am using it-here does not
refer to supernatural entities or quali-
ties, but rather to essential and activat-
ing possibilities, to the vigor or the
inspiration that something—in this case
“place”—can impart. In the meaning
that I am attributing to it here, “place”
essentially means “space” (landscape)
plus people. Spirit of place, in other
words, is grounded in the human inter-
action with local environments. So
investigating spirit of place is an ap-
proach for puzzling over the wonder-
fully diverse ways that women and men
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“Beaver Head Rock and Bridge," in southwestern Montana, by Henry Elliot, 1871

"Geyser Crater, Upper Basin," now known as Teakettle Spring.

have both lived in and reacted to spaces
in the landscape. -

Inthe social sciences the term “place”
is in effect a synonym of “region.” I
" would suggest that in a more econom-
ics-oriented way, spirit of place has
long been studied under the relatively
mechanistic hubris of regionalism. This
kind of regional study is, in fact, an old
topic in history. In the early 20th cen-
tury anthropologists like Clark Wissler
and Ellen Semple argued that in pre-
Columbian America, Indian cultureshad
arranged themselves across the conti-
nent according to general ecological
boundaries (what we would call biomes
or ecoregions today), so that in pre-
contact North America we had a“Desert
Southwest Cultural Region,” a “North-
eastern Woodland Cultural Region,” and
so forth. Regionalism (or “sectional-
ism™) once dominated the study of
American history. After penning his
famous Frontier Thesis in 1893, histo-
rian Frederick Jackson Turner spent
much of his remaining career on a book
called The Significance of Sections in
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American History. n it he further re-
fined thinking about the East, the South,
and the West, divvying the West, for
example, into four distinctive regions:
the Plains, the Rockies, the Deserts, and
the Coast. 'With the continuing spread
of the Modern Industrial Age, however,
most scholars expected regionalism
worldwide to become a casualty of the
homogenizing qualities of the global
market economy. But like the prognos-

tications of Vanishing American Indi-

ans, that prediction seems to have been
premature. The emergence of envi-
ronmentalist bioregionalism and the
current fragmentation in Europe indi-
cate just how powerful a force region-
alism still is, Two million years of
hunting and gathering immersion in
place can’t be purged from us easily, it
would seem!

Inits combination of words the phrase
“spirit of place” thus refers to a more
modern—one might even $ay more
holistic——technique for examining the
interaction between humans and slices
of nature. Beyond mere local econo-

Nature in the American West

mies, that ought to include more eso-
teric interactions like art, literature, re-
ligion, and environmental adaptions, and
how they are influenced by the activat-
ing inspirations of particular landscapes.

Let me say now that whether land-
scapes do or do not actually exude a
spirit or energy that human beings actu-
ally do sense and react to is not demon-
strable by any science I am aware of.
Beyond simple, universal ideas about
balance and harmony, aestheticsamong
humans seem primarily derived from
culture. Yet until fairly recently in
history, most human cultures fashioned
themselves around the premise that na-
ture was locally and uniquely enspirited.
One example from the American West
is that of the Pueblo Indians of northern
New Mexico, who built rock “amplifi-
ers” atop the Jemez and Sangre de Cristo
mountains to direct the creative energy
of the mountains towards their villages.
The Puebles, in other words, entertained
no doubts about the energy hologram
they occupied.

There is also the phenomenon of at-
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tachment to home places, which the
geographer Yi-Fu Tuan calls
“topophilia.” In his book The Territo-
rial Imperative of a quarter century ago,
Desmond Morris pointed out that terri-
toriality springs from the reptilian brain,
the mostancient part of the human mind.
And as Diane Ackermann has written
more recently in A Natural History of
the Senses, the evidence is that human
evolution is so tied to topography, that
our multiple senses continue such rich
receptors and our brains such vivid
recallers of natural signals, that all hu-
mans reactemotionally to familiarhome
places. This emotional attachment oc-
cur$ on an ascending spectrum of size
scales: from hearth to locale, and even
to more artificial creations like states
and nations.

On the subject of topophilia, I think I
would agree with Yi-Fu Tuan on sev-
eral other scores. Topophilia happens
most naturally not in these large cre-
ations but in places small enough to be
learned well—local landscapes of fa-
miliar rocks and soils, the remembered
sounds of local birds, the peculiar cycie
of local seasons, the cyclically-occur-
ring smells of conifer forests sunned to
summer fragrance, or the pungent smeil
(almost a taste) of valley cottonwoods
in the fall. But there are at least three
other qualities that make up the kind of
interaction with place I have become
fascinated with, and that drive the rest
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of this essay. One is the necessity of
sinking roots. “Place is pause,” Tuan
writes in his book Space and Place, an
idea all of our modern literary
Bioregionalists, from Gary Snyder to
Wendell Berry, echo. In the American
West, many of ourroots are yet shallow,
a possible explanation for why so much
of what passes for “explanation” of the
West is actually myth (think of “the
Great American Desert” or “Rain Fol-
lows the Plow”) imposed by those who
scarcely knew the region. Transiency is
rare among many peoples around the
world, but is a common trait of Ameri-
cans, engendering a kind of rootless-
ness that inhibits developing a sense of
place. Transiency also inhibits a second
element in developing a sense of place,
and that is a shared sense of history.
Whether it takes the form of mythology,
folklore, or historical literature makes
nodifference. Where history is too short
or too diffuse, spirit of place is weak,
still much in flux.

But it is the role that value systems
play as a kind of human template in
spirit of place that is most interesting of
all, .

‘When they have studied what T am
calling spirit of place, historians have
done so primarily by studying modes of
production, using theoretical constructs
like environmental determinism or
possibilism to explain how particular
economies emerge in particular places.

Drawings accompanying this essay are
by Henry Wood Elliot, an artistwith the
1871 U.§. Geological Survey gfthe Ter-
ritories under Ferdinand V. Hayden.
Elliot's artis not as well remembered as
thatof fellowsurvey partymember
Thomas Moran, whose western land-
scapes became such an important force
in defining esthetic attitudes toward
these raw western settings, but Elliot
did important journeyman work on the
expedition, producing dozens of draw-
ings that were at once diagnostic and
evocative. The originals are part of the
Yellowstone National Park Museum
Collection. Elliot's original captions
are given, along with commentary.
Left: "Old hot spring. Limestone shely-
ing off by frosts, etc."

Or, they have utilized systems theory or
central place theory when they have
wanted to demonstrate how places are
influenced by outside forces. Yet, as
I’ve said, our reactions to landscape
have not just been economic. They
have also been aesthetic, creative,
mythic, and entirely sensual. They have
led to indigenous art, such as the paint-
ing and folk art traditions of the modermn
Southwest or the literary renaissance of
the Northern Rockies, thatexpress spirit
of place symbolically and metaphori-
cally, Yet even in these artistic re-
sponses—perhaps more especially in
these responses—spirit of place occurs
within the context of history and cul-
tural evolution.

Let me say that in another way so that
no one gets the impression that T am
advocating a kind of environmental
determinism. Despite our “hard-wired”
biology, human perceptions and the
values we place on nature are so cul-
turally driven that we ought not to be-
lieve that certain environments exert an
irresistible pull of one kind or another.
Think of the diverse lifestyles on the
Great Plains across the past 12,000 years.
All those cultures were reacting to the
same space, yet they created different
places. Bven in the life of a single
culture, spirit of place changes over
time. The phenomenon is dynamic, not
static.

So in this tour of how spirit of place

Yellowstone S qience



operates, we have to consider the cul-
turally inherited value systems {the hu-
man “software”) that have to do with
how humans perceive nature. Spirit of
place of one kind or another no doubt
exists everywhere humans have paused
long enough to feel a topographic pull,
but the shape and feel and taste of it will
be very different from one society to the
next. The upper stretches of the Ruby
River or the Clark Ferk in Montana no
doubt fostered a kind of emerging spirit
of place in the early years of Bannack or
Butte—but it was a very different one
from the spirit of place the New Mexi-
can Pueblos felt in the valley of the Rio

Grande, or the Mountain Crows experi-

enced in their Absaroka homeland, or
the 400 year-old Hispanic culture feels
about the Southwest, .

If the modern American West can be
understood to function as a region with
its own diverse spirits of place, then it
might be useful to try to define what
values of human thought have heiped
create our contemporary places in the
West. When we speak today of “na-
ture,” “wilderness,” even “ecosystems”
or “sacred places,” are we speaking of
abstract realities or of agreed upon fic-
tions springing from particular value
systems? And what does it mean for the
West as place when one set of values
confronts another, perhaps newly
emergent set?

Perhaps what distinguishes Euro-
american thought about nature most has
been the two-thousand year perception
in Western Europe of nature as a
storehouse of natural resources, a store-
house that stands independent from
humans, and which was specifically
created for our use. This anthropocen-
tric idea, as a host of writers have
demonstrated—perhaps most accessi-
bly Clarence Glacken in Traces on the
Rhodian Shore, Max Qelschlaeger in
The Idea of Wilderness, and Clive
Ponting in his recent A Green History of
the World—can be traced to a succes-
sion of rachet-like changes in the evolu-
tion of human societies beginning as far
back as the Neolithic Revolution of
10,000 years ago. This abandonment of
the green and leisurely world of gather-
ing/hunting for the much harder work
of agriculture and the settled life of
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villages and towns set in motion an
initial separation of humans from wild
animals, wild plants, and an intensive
knowledge of local bioregions. In the
literature of many modern writers, this
constituted the true “fall” of humanity,
cast symbolically in the Bible as the
expulsion from the Garden.

The continuing development of
Western ideas and values proceeded
(this is a shorthand version} with the
Greek idea of the existence of a human
soul that is separate from the worldly
realm; the Judaic idea that since hu-
mans were the only life form made in
the image of God, only they possessed
souls; and the Christian exorcism of the
pagan genii locii (local spirits) from the
world, a step that desacralized nature
and made its conquest possible. Then
came the seculadzation of the great
mysteries of nature via the Scientific
Revolution and an empirical method
that initiated a general investigation of
the natural laws. The Western Age of
Reason (17th century) and The En-
lightenment (18th century) furthered the
machine metaphor for nature with Rene
Descartes’ model of animals as mere
machines lacking either souls or con-
sciousness, and Descartes’ methodology
of examining the world scientifically by
starting with the known and proceeding
from there. Because nature has proven
so very complex, Descartes’ reduction-
ist method has tended to fragment

_knowledge, to divide nature into pieces

for study, so that the overall tendency of
science has been to lose sight of the
whole.

"Basaltic columns resting upon pebbly
conglomerates and granites, canyon
below mouth of Tower Creek." This is
the area near present Calcite Springs
Overlook along the Yellowstone River.

The emergence of individualism and
capitalism, both linked to what the his-
torian Walter Prescott Webbcalled “The
Great Frontier”—the European con-
quest of the world and its incorporation
into the global market economy—was
the next step in the development of the
Western conception of nature. In effect,
Adam Smith saw to it that individual
greed in the interest of the community
good became a dominant Western value.
Thus, by the 19th century, when the
American West was being overrun by
Eurcamericans and the outlines of our
present land-use system for the West
were being drawn, the progression of
ideas and values peculiar to the domi-
nant Euroamerican culture began to in-
teract with the landscape energy ema-
nating from the Great Plains, the Rocky
Mountains, the Western deserts. The
result was the skeleton of spirit of place
in the modern West.

This skeletal framework included, we
might have to admit, some pretty pecu-
liar ideas. Euroamericans did not ap-
prehend, or would not admit, that the
continent they wrested from the native
peoples was In fact a human-shaped
one. Weknow better today. We know,
for example, that at least 12,000 years
of human interaction had profoundly
shaped the ecology of North America
—ifrom Paleolithic involvement in the



massive ecological simplification that
saw some 32 genera of large animals go
extinct around 10,000 years ago (and
that left our modern keystone species in
place In the West), to the use of fire and
other land-use modification strategies
by 300 generations of Indian peoples.
And yet, powerful European ideas like
“Virgin America” and “Wilderness”
profoundly shaped the way Americans
looked at the natural world.

But by the middle of the last century
Buroamericans were being shaped by
some new values and ideas. The most
important of them was the Romantic
backlash against the Age of Reason.

" The Romantic Movement, begun a cen-
tury earlier in Europe and influencing
Americans ounly after about 1825,
stressed intuition and emotion, which
could be experienced in a transcendant
way in nature as nowhere else. Moun-
tains, regarded as chaotic warts on the
landscape by Europeans during the
Middle Ages, now could be and were
appreciated aesthetically.

Americans also were influenced by
their sense of cultural inferiority with
respect to Europe, and that—coupled
with aesthetic appreciation and a grow-
ing perception that there were lands in
the West that were economically mar-
ginal—led to American leadership in
the creation of national parks. In creat-
ing national parks, what Americans were
most interested in, perhaps all the way
through the early 1930s, was preserving
monumental landscapes that demon-
strated to the world that America was a
morally superior nation because it oc-
cupied a larger-than-life, aesthetically
superior continent. The implication was
that a superior culture—great music,
art, literature, and architecture—would
emanate from such surroundings. Since
monumentalism had little to do with
ecology, we got artificial, linear bound-
aries for our parks. On the other hand,
in a scciety where nature had become
secularized, the great early national
parks like Yellowstone and Yosemite
began to function—and still do—as the
great sacred places of American cul-
ture. .

Here on the cusp of the 21st century
we are still hauling all of this human
baggage—a very long baggage train
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"Hot springs on Gardner's River (Seen

Jrom mountains at Forks of Gardiner
River),” shows the Mammoth Hot
Springs area from above the mouth of
Lava Creek.

extending 10,000 years and farther into
the past—that we have internalized both
culturally and individually, and that we
are towing along with us like a bronto-
saurus tail. Our current struggles over
relatively new ideas like Greater Yel-
lowstone or Northern Continental Di-
vide ecosystem protection, biodiversity,
and biocentrism, have much to do with
disjunctions between these internalized
values and newer ones that represent a
further maturing of Western spirit of
place. The result has been an increas-
ingly contentious society in the West
lately. Think of it this way: Conten-
tiousness in the modern West centers
around such jarring collisions as man-

“aging for new values like ecosystem
protection or natural fires, parks that -

were created and setin motion by older,
19th century values. Or asserting ideas
like the innate rights of all life, the
advantages of biodiversity, or the
spiritual value of wilderness, in a cul-
tural milieu still dominated by unques-
tioning acceptance of traditional an-
thropocentric or cost-benefit models.
Orrecognizing how profoundly humans

"Mud Geyser Yellowstone River, July
27th, 1871."

have accupied and shaped this conti-
nent, while managing a wilderness sys-
tem based on the ancient Western ideas
that humans exist apart from nature and
that America was a virgin land.

I'began by speaking of spirit of place
because it embodies so clearly human
values engaged in a dialectic with the
land. The defining essence of spirit of
place is not just that it occurs on a
bioregional level, or that humans ought
to stay put and sink roots, or even that
sense of place requires a shared aware-
ness of history to flower fully. The most
important thing about spirit of place is
that cultural values and human imagi-
nation determine it as much as land-
scape does—and that it exemplifies
history’s greatest lesson: everything is
always changing. '

As scientists have been so willing to
point out, history’s great flaw is that itis
explanatory, but not predictive. Yet
something, obviously, is happening in
many parts of the West as we eye the
21st century. What Thomas Kuhn a
quarter century ago referred to as a
“paradigm shift”—a base change in
values that occurs when sufficient
anomalies crack open a long-accepted
worldview—seems to have found fer-
tile soil in many areas of the public
lands West. The resulting tension be-
tween the past and the emerging future,
between the old, internalized values and
the new environmentalist ones, 1s mani-
fest not merely in hoarse debate but in
what I think may be more predictive
venues, art and literature particularly,
that have long sensed an impending sea
change. -

Perhaps what it all means is that after
taking a hard look at ourselves and the
places we’ve created in the vast, stun-
ning, sunlitspaces of the American West,
we are starting to assimilate, starting at
last to go native. Through a shift in
Western spirit of place, the most haunt-
ing landscapes on the continent may be
finding a new voice. '

Dan Flores holds the Hammond Chair
in Western History at the University of
Montana in Missoula. His most recent
bookis Caprock Canyonlands: Journeys
into the Heart of the Southern Plains
{ University of Texas Press).
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